Dioctyl sebacate (DS) was used as a corrosion inhibitor for fine-grain high-strength reinforcement (HRBF500 reinforcement) in simulated concrete pore solutions (SCP solutions) with 3.5% NaCl. The corrosion behavior of HRBF500 reinforcement was investigated using potentiodynamic polarization curves, electrochemical impedance spectroscopy (EIS) diagrams, Mott-Schottky curves and scanning electron microscopy (SEM) observations. Comparisons were made with plain carbon steels (HPB300 reinforcement). In addition, the corrosion inhibition effect of the composite inhibitor, DS and molybdate, was studied. The results show that the cathodic corrosion process of HRBF500 is greatly inhibited by DS, which acts as a cathodic inhibitor. With an increase in DS content, the corrosion current density decreases and the electrochemical impedance increases; a reduction in donor concentration of the corrosion product membrane occurs. The corrosion of the HRBF500 reinforcement is substantially inhibited but not eliminates. A suitable DS concentration was approximately 2.0%. Compared to HRBF500, for HPB300 reinforcement with 2% DS, the anodic polarization curve exhibits a passivation region, the impedance is considerably higher, and the corrosion almost disappears. The corrosion inhibition efficiency of DS is superior for HPB300 than that for HRBF500. Moreover, regarding the composite inhibitor of DS and molybdate, a synergistic inhibitive effect is well exerted. The corrosion protection efficiency for HRBF500 reinforcement is up to 99.3%, and the corrosion current density is decreased to 0.08 μA·cm -2 , for more than two orders of magnitude.
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